Precocious induction of tryptophan dioxygenase by glucocorticoid in suckling rats and correlation with change in glucocorticoid receptor.
When young rats (less than 14 days old) were treated once a day for 2 days with 100 micrograms/100 g body weight of dexamethasone, their liver cytosol showed a sharp new peak of glucocorticoid binding protein (peak C) eluted with 0.14 M NaCl on DEAE-cellulose chromatography. When the young rats were given a single injection of the hormone, the chromatogram showed a dominant peak of binding protein (peak B), eluted with 0.07 M NaCl, which was similar to that in untreated rats. The appearance of peak C on two treatments of young rats with hormone was confirmed by both in vivo and in vitro labeling and also studies on the nuclear fraction. Peaks B and C were specific hormone-binding proteins as shown with excess unlabeled hormone. The appearance of peak C was concomitant with the precocious induction of tryptophan dioxygenase in the liver of the young rats, and pretreatment with two injections of dexamethasone were necessary for maximal enzyme induction. On the other hand, in adult rats a single injection of dexamethasone (of 20 micrograms/100 g body weight or more) was enough to cause the appearance of peak C and induce tryptophan dioxygenase activity maximally; an additional injection of the hormone did not change the chromatographic pattern of the specific binding or the enzyme activity. For this effect in young rats, dexamethasone could not be replaced by other hormones such as glucagon, growth hormone, thyroid hormones, insulin, sex steroids or short-acting glucocorticoid.